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Summary

Davjbs, M.. Martin, A. A. A Watson. G. F < 1^83 ) Redefinition of the Litoria lat»pa\rrum

Species group (Airura Hylidae). Trans, H. Soc, S, Aust, 107(2), 87-108, 31 May. 1983.

The TMorla lalopatmata species group is composed of four terrestrial species characterized

L>y unwebhed fingers, moderately webbed toes, poorly expanded finger and loe discs and

variously developed lateral head stripes. The calls of all species are complex and consist

of both short and Jong notes that are quite distinctive. Larvae of each species are very

Similar and of typical Litoria lentic form with -ji tooth cows. Osteology is conservative and

differences between species arc slight. Morphological characters separating species include

rugosity of the skin, size of finger and toe discs, development of head and tibial stripes and

differential thigh markings. Species included in the group arc Litoria tatopalmaiu Gum her

/.. inermis (Peters). L. tomieri (Nieden) and /.. pallida sp. nOv. The species group has

been redefined in the light of morphological, call, larval and osleological data presented.
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distribution.

Inrrreduction

The Auslralopapuan hylrd frog genus Litoria

Tscbudi is a heterogeneous assemblage of

species including frogs thai can be described

as 'tree frogs', with greatly expanded finger

and toe discs and extensive webbing, as well

as terrestrial species with unexpanded discs,

long limbs and poor webbing. These latter

species were called 'ground hylids* by Moore
(1961).

Amongst the ground hylids is a homo-
geneous collection of species referred to as the

Litoria t&apafrnata species group by Tyler

and Da vies (1978). The group includes /..

Ititoftafmtita Gunthcr, L. tnermis (Peters) and

L. fo/ntcri \ Nieden), The former two species

hove been recorded as having an extremely

wide geographic range across north and

P091 Australia (Moore 1961, Tyler 1968b.

Stniughan 1969 ? Cogger 1979. Barker and

Grigg 1977). Tyler (1977) reported the occur-

rence of L. latopalmata in South Australia.

Many of these authors have suggested thai

specimens referred to L. latopalmata may re-

present more than one speciss.

Here wc redefine the described species and
describe one new species referrnhlc to the

/., latopalmata species group, based on our

studies of comparative morphology, osteology

and breeding biology .

k Department of Zoology, University of Adelaide.
Hon 498 OPO, Atlel;,ide. S AusU 51101.

t Dcpat tmenl of Zoology. Universilv of Mel-
bourne. Parkville, Vic. 5052-

Materials and Methods

The specimens reported here are deposited

in institutions abbrevialed in the text a* fol-

lows; AM, Australian Museum. Sydney;

AMNH, American Museum of Natural His-

tory. New York; BMNH. British Museum
(Natural History), London; K.U. University

of Kansas. Museum of Natural History,

Kansas. NTM, Northern Territory Museum.
Darwin, QM. Queensland Museum, Brisbane;

SAM. South Australian Museum, Adelaide:

WAM, Western Australian Museum. Perth;

QPN, Queensland National Parks and Wildlife

Service: RMNH. Rijksmuseum van Natuuru'jke

Historic. Leiden, UAZ, University of Adelaide.

Department of Zoology UAZ specimens are

all cleared and stained skeletal preparations.

Methods of measurement follow Tyler

(1968a) and osteological descriptions follow

Trueb (1979). Tadpoles were fixed in Tyler's

(1962) fixative and staged according to Gosner

(I960). Osteological specimens were cleared

and stained for bone after Davis & Gore
(1947). Measurements were made using dial

calipers or an eyepiece micrometer.

Measurements taken of adults were; snout

Id vent length (S-V); tibia length (TL>;

head length (HLV. head width (HW); eye to

naris distance (E-N); internarial span (IN);

eye diameter (E); tympanum diameter (T).

The following ratios were calculated; TL/S-V:
HL/HW; HL/S-V; E-N/1N. Total length (tl)

and bodv lengths (bll of larvae also were re-
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corded. Where appropriate, means ± S.D. are

given.

Calls were recorded using a Sony TC 510-2,

Uher 4000 or Sharp 4D492 tape recorder with

dynamic microphones. Wet-bulb air tempera-

tures were measured with a Schultheis quick-

reading thermometer close to the calling sites

of males. Calls were analysed by means of a

sound spectrograph (Kay Model 606 1-B Sona-

Graph) with the overall response curve main-

tained in the FL— 1 position. Temporal charac-

teristics of calls were determined from wide-

band (300 Hz bandpass) and spectral charac-

teristics from narrow-band (45 Hz bandpass)

spectrograms. Two or three examples of each

kind of call note given by each male were
analysed and mean values were calculated.

Calls of all of the species examined share

the same general structure. Two distinct kinds

of note are produced; these we have designated

'long calls' and 'short calls'. Each male typi-

cally emits call notes in long sequences, usually

commencing with short calls and then switch-

ing to the production of long calls. Occa-
sionally there are also notes which appear
transitional between short and long calls, but

we have not attempted to analyse such transi-

tional notes. For each species we present

analyses of what we consider to be typical

short and long call notes. Most calls are well-

tuned, with harmonic bands across a fairly

wide frequency range. We have taken the

dominant frequency as the band or bands

containing the most energy. Although our call

samples are clearly inadequate, the data are

included because they assist specific diagnoses.

The following abbreviations are used in

locality data: S.F., State Forest, N.P., National

Park, Ck, Creek, Hstd, Homestead.

Litoria latopalmata Gunther

FIGS 1-7

Litoria latopalmata Gunther 1867, Ann. Mag nat.

Hist. ser. 3, 20:55

Hyla latopalmata: Boulenger 1882, p. 414; Nieden

1923, p. 227

Hyla palmata: Slevin 1955 (lapsus pro Hyla lato-

palmata) p. 383

Litoria latopalmata: Tyler 1971 (partim), p. 353

Definition: A moderately small, ground-dwell-

ing species (females 36-42 mm, males 29-39

mm) characterised by unwebbed fingers with

slightly expanded discs, first finger slightly

longer than second, moderately long hind

Fig. 1. Litoria latopalmata, in life (Watagan, S. F., N.S.W.)
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limbs (TL/S-V 0.57-0.75), well developed

lateral headstripe with white preocular bar,

grey or brown dorsum, occasionally mottled.

Redescription : based on SAM Rl 97 1 7. a

mature male collected north of Maryborough,

Qld by K. R. McDonald on 10.xii.1977.

Head broader than long (HL/HW 1.23).

Head length more than 1/3 snout to vent

length (HL/S-V 0.40). Snout prominent

projecting in profile (Fig. 1), sharp when
viewed from above and very gently rounded in

profile. Nostrils more lateral than superior,

their distance from end of snout about 2/3

that from eye. Distance between eye and

naris less than internarial span (E-N/IN
0.97 ) . Canthus rostralis well defined and

straight, its nature accentuated by dark rostral

stripe. Eye moderately conspicuous, its dia-
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Fig. 2. Lateral view of the heads of a, Litoria pallida (SAM R 19539), b, L. inermis (from Qld. SAM
R 19558), c, L. inermis (from W. Aust.), d, L. tornieri (SAM R 19572) and e, L. latopalmata (SAM
R19682).
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/

Fig. 3. A, Palmar view of hand and B, plantar

view of foot of Litoria latopalmata (SAM
R19539X.

meter about 1/3 longer than eye to naris

distance. Tympanum completely visible, its

diameter £ eye diameter (Fig. 2).

Vomerine teeth on short oval projections

at 45' to choanae. Tongue broadly oval. Fin-

gers long and slender, slightly fringed (Fig.

3A); in order of length 3 > 4 > 1 > 2. No
webbing between fingers. Terminal discs

slightly expanded just extending laterally be-

yond the fringes of the penultimate phalanx.

Subarticular and palmar tubercles prominent.

Small supernumerary tubercles present.

Hind limbs long (TL/S-V 0.65). Toes in

order of length 4>3>5>2>1 (Fig.

3B) Webbing reaches midpoint of penultimate

phalanx on toe 5 and to subarticular tubercles

at base of antepenultimate phalanx on toe 4.

Subarticular tubercles prominent. Well
developed supernumerary tubercles on meta-

tarsals 3 and 4. Small oval inner and tiny,

lound, outer metatarsal tubercles.

Dorsum smooth, abdomen, pectoral region

ventral and posterior thighs coarsely granular.

Submandibular area smooth. Well developed

tarsal and supratympanic folds.

Dorsum grey; conspicuous lateral headstripe

from nostril to eye, interrupted by cream
preoeular bar, extending behind the eye over

and through the tympanum to the insertion

of the forearm. Thin white line extends from
below eye to end of mandibular region. Dis-

rupted dark patches extend to flanks. Man-
dibular margin variegated with dark and light

Fig. 4. Backs of thighs showing pigment reticu-

lations: a, Litoria pallida, b, L. tornieri, c. /..

latopaimata, d, L. inermix.

patches which extend around upper jaw. Faint

dark patch present on wrist.

Backs of thighs pale yellow with discrete

patches of brown pigmentation (Fig. 4). Thin
disrupted dark stripe along anterior edge of

tibia and tarsus, and on plantar surface o\

tarsus and foot.

Gular region lightly suffused with pigment
Brown bilobed nuptial pad present.

Material examined; BMNH 1947.2.24 (syntypc)

Port Denison (Bowen) Qld. Queensland: SAM
K 1 97 1 1-29 N of Maryborough; SAM R 19694-

19710, Conondale Ra., QPN N28404, N28434.
N28454-63. N28472 Ambathaia Nature Reserve.

SAM R19671-8J, Bellthorpe, S. F., Conondak
Ra., SAM RI9683-93, EungeJIa N.P.; QM J31364,
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13137ft < onomkilc Ka ; QM JM374-i. below

Btoombanti n.p Mi Nebp m\ QM J35796. Fer-

guson, tS km N of VI,try borough; L*AZ A6<\

I ungella N.IV. UA2 A67-8. A52Z, Bellthotpe S

K, ( onundate Ra^ UA2 A52I. Amhathuh Nature

Kixivc, N.S.W.: SAM fc 1 2200-2, Ulong; SAM
Kl"r,70. I'cnshursl: SAM & 19669. SnWWO&d h Fn
SAM km«*6-¥, Camden; SAM R12I94-5, Tumbi
Umbii QM J3 1376-8, Hack Occk RU olt

Tcnic.tirld -Uonshaw Rd; S.A,: SAM RlJ840

Variation

Head broader than long (HL/HW t.24^=

005, 1.10-140); head length greater than 1/3

snout to vent length (HL/S-V 0.39 + O.O.I.

0.3 1-0.42). Distance between eye and nans
usually less than internarial span (0.94±<i 1 0,

0,77-1.38).

Hind limbs consistently long (TL/S-V 0.64

£0.03. 0.56-0.75). Dorsum grey or mottled

Tibial stripe interrupted in many specimens,

but entire in others.

Osteology

Skllil moderately well ossified with well

Ossified neurocranium. Sphcncthmoid well

ossified extending between nasals dorsally

almost io their anterior eMremilies, ventrally

extending anteriorly to dcntigerous processes

of prevomcrs. Nasals overlying sphcncthmoid
along their medial edges (Fig. 5A). Prootic

and cxoccipital fused. Exoccipital cntiiv

Crista parotica well developed, moderately
long and stocky. Otic ramus of squamosal

expanded posteriorly, just articulating with

distal edges of crista parotica.

Frontoparietal lontanelle extensive, ex-

tending anteriorly to level of palatines, pos-

teriorly to suture of frontoparietal and ex-

occipital region. Orbital edges of fronto-

parietals straight. Nasals moderately large,

maxillary processes acuminate, not articulating

with well developed preorbital processes of

pars facialis of maxillary,

Palatines moderately long, expanded dis-

lally, tapering more medially to overlie

sphenethmoid, Parasphcnoid robust, culln-

lonn process subacuminate, long, almost

reaching to level o( palatines. Alac broad, at

right angles to cultriform process, expanded

distally, and overlapped by medial arm of

pterygoid f Fife 5&).

Pterygoids moderately robust, anterior arm
in short contact with palatal shelf of maxillary.

No obvious pterygoid process of palatal shelf.

Medial arm well developed, rounded terminally.

Quadratojugal slender and fully articulated.

Squamosal moderately robust; zygomatic

ramus acuminate, slightly shorter than otic

ramus. Maxillary and premaxillary dentate.

Pars facialis moderately shallow, well

developed preorbital process. Alary processes

of premaxillaries elongate laterally and curved

posterolateral^. Palatine processes of pre-

maxillaries well developed, not abutting

medially. Prevomcrs slightly reduced medially,

with short dentigerous process slightly angled

to midline. Bony columella present.

Fig. S, A, Dorsal and B, ventral views of skull pf Lttorut UWifHilmtua (UAZ A522).
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Trtisu. 1: Physical cfcffrtrfrrfttfcff of tails of mates t>i the I., lulopalnuia jpti'fes 8nm(t Mv»in values arc rivli.

wiili mimes in p:tienincses. PRR = palnc repetition rate. Details of localities an.-- L 30 km W Coorwbara
bran. NSW, 2(_U.J964; 2. Milclicll PJntWU, YL Aust., 27.U97K; 3, Coen Airport, ijlil, 7iu1979; 4, Luke-
l.rl.l \H., Old, 25,ii.iyNl; 5, GuDDJffDj l\ CWsinu. Arnhem Htgbwty, NT, l.iUW; 6, Bimdu, N.T.,

SboriCall Lun I Call

Species. localiiy N Duration No oi PRR Dpffl Diiraiiun No. of PRR Dom. Wet
afid date msec pulses pulses/

sec

fn-q.

Hz
msec pulses pulses

sec

fteq.

H/
bulb

ifnip

L. htopulmatu i 1 52.

f

7 l i t 2900 88.3 12 124 3 29(10 9.S

(45-60) In K. (111-117) < «S_*Jft^ (U-13) (118-133)

/.. im rrwft j 1 37 7 5

(.7-8)

175.5 3000 175

[163 LB5J

3^.7

t O ii)

221

(216 229)
5300 24.U

^ I 27.3

(27-28)
7 2IMJ

UM 222)

473(1 fi67

r6Q 7m
17 7

tie 20)

249.7

(246-253)
3850 24.X

4 1 3h

(J5-37)

X

itxy :o(ij

4300
(100- 110)

27.7

(27-29)
254.3

(248-260)
41 00 25.4

X.. tatnitti 5
i 6&J LJJ 150.8 WOO 128.3 23.8 178.2 1850 isfi-

(65-70

>

mm i:» i MM 1571 (115-140) (22-25) (I7UI83) 26.0

6 1 39
i:7 Mil

10 |52;7

r 150-1 58)

I95G 19&.3

(195-200)
35 176

|
!7I- 179)

1950 27.2

l paW&A 5 1 30 g j 150 150fl V17.5 63.5 185 1500; 25.0

<5-fi) (133-1013 (330-341) (6U-6&) (182-18*) 3300L
4000

3 1 2? s 3 s no 1450, 455 81.3 176.3 3400 25.8

( 211-25) (3-4) (100-120) 4150 (450-460) (78-84) (171 ISO) 4150

Pectoral girdle areileral and robust. Omos-
ternum unci xiphislcruuw present. Clavicles

moderately slender, slightly shorter than

scapula and closely applied medially, Coracoids
moderately separated. Suprascapula about 2/3
ossified.

Eighl precocious, nonimbricate. presacral

vertebrae. Medial dorsal ossification incom-
plete on vertebrae I. II, III and IV, Relative

widths of transverse processes: III > IV > V
II > sacrum - VI > VII > VIM Sacral

diapophyses poorly lo moderately expanded;
ilia extend anteriorly beyond expansion. Bicon-
dylar sacrocrococcygcal articulation. Well
developed cresi extending J length of urostyle.

Phalangeal formula of hand 3 ,.3,4,4; well

developed huny piepolJex. Phalangeal formula
of fool 3,3,4,5,4; well developed bony prc-

hallux. Terminal phalanges claw shaped.

Variation

Prevomerine teeth are sometimes horizon-

tally oriented, rather than .slightly angled to

midline. The maxillary processes of the nasals

occasionally articulate with the perorbital pro-

cesses of the pars facialis of the maxillarieSv

Breeding Biology

Cult: Physical characteristics of the calls of a

New South Wales male arc shown in Table I

and audiospeclrograms of short and long calls

in Fig. 6
(
This species shows the least differen-

tiation between short and long calls; both arc

well-tuned notes. Caution must be used in com-
paring these calls with those of the other

species Lecause o\~ the much lower recording

temperature.

L'tttly ih'vciopmetu: Unknown.

Distribution

This species is confined to eastern Aus-
tralia (Fig. 7). The type locality is Port Dcui-

son ( Bowen ) Qld and the species extends

south through Queensland to northern N.S.W.
A specimen was collected at Gidgealpa Waier-
hole in South Australia in 1976 (Tyler. 1977).

Liioria latopalnutta is an open forest species

breeding it] temporary, summer rain-filled

Fig. 6. Audiospeclrograms of calls of males of (lie Lihtriti taiopulmuta species group. In each case ihe

Lrocfi* are. left to right: short call. 4* 11/. bandpass; lony call. 45 H/. bandpass; short call, 300 11/
handpavv lony call. 300 H/ bandpass,, A. /

,
latopalmata, 3 km W of CYioiiaharabran, N.S.W

,

Wei hulb 0.5 0; B. L. inn-mis, Mitchell Plateau. W.A.. Wet bulb 24.0 C; L. tornuri. Birndu. N.T.,

wet bulb 27 2 C: D, /. /uttoAr, t oen Ai.poii. N.QM wet bulb 25.8
S
C.
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Spots and diagonal lines on 300 Hz bandpass of C, L. tornieri are trace damage artifacts.



94 M. DAVIES, A. A. MARTIN & G. P. WATSON
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Fig. 7. Distribution of Litoria tatopalmata and L.
(orrt'teri in Australia. Open symbols indicate
literature records and closed symbols specimens
examined in this study. Stars indicate type
localities. L. tatopalmata records = circles, L,
tornieri records — triangles.

pools. It is sympatric with L. inermis at many
localities.

Comparison with other species

Litoria latopalmata can be distinguished
(rom all terrestrial congeners, other than
members Of the Litoria aurea, L. freycineti and
/.. latopalmata species groups, by its poorly

expanded ringer discs. The members or' the

L. aurea group differ in gross habitus and size

and the L. freycineti group have relatively

longer hind limbs. L. latopalmata can be de-
lineated from other members of its species

group in the following ways. From L. inermis,

L. latopalmata can be distinguished by its rela-

tively smooth dorsum and well defined canthal

stripe and from L. tornieri, by its longer hind
limbs (TL/S-V 0.64*0.03 compared With
0.57*0.04), slightly greater webbing between
toes four and five and by the slight expan-
sion of its finger and toe discs beyond the

edges of the penultimate phalanges, L. lato-

palmata is distinguished from L. pallida by its

larger size (28-37 mm male, 36-42 mm
female, compared with 27—34 mm male. 31-
37 mm female) and slightly expanded discs.

Utoriif latopalmata shows the least differentia-

tion between long and short calls, with long

calls being shorter than in all other species.

Litoria inermis (Peters)

FIGS 2. 4, 6, 8-13

Chiroli'ptcs mettnts Peters, 1867, Mhr>. dt AhttJ.

Whk. Berlin 1867: 30

Phutctops inermis: Nicden 1923, j) 524

Cyclorana inermis: Parker 1940, p. 17

H\h lutopalmanr Tylei l%Sb ipurtim) p. 71 ¥

Hxla inermis; Straaxhan 1969, p. 208
Utoria incrmiv Tyler 1971, p. 353

Definition : A small, ground-dwelling species
(females 30-37 mm; males 24-33 mm)
characterised by unwebbed fingers; poorly
expanded terminal discs, first finger slightly

longer than second, moderately long hind
limbs (TL/S-V 0.59:10.04, 0.52-0.68); in-

distinct headslripe; mottled tubercular dorsum,
Retfescrtpthn of syntypc RMNH 1888. Rock-
hampton, Qld,

Head longer than broad (HL/HW 118).
Head length more lhan 1/3 snout to venl

length (HL/S-V 0.37). Snout prominent, pro-
jecting in profile (Fig. 8), slightly rounded
when viewed from above and in profile. Nos-
trils slightly more lateral than superior, their

distance from end of snout less than twice
that to eye. Distance between eye and naris
less than internarial span (E-N/1N 0.83),
Canthus rostralis very slightly defined and
straight. Eye relatively small and tncon-

pie. 8. Litariu inermis- in life: a, Fossilbrook Ck,
Qld and b, Borooloola, N.T.
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Fig. 9. A, Palmar view of hand and B, plantar
view of foot of Litoria inermis (SAM R19558).

spicuous, its diameter greater than eye to naris

distance. Tympanum completely visible, its

diameter about 2/3 eye diameter (Fig. 2).

Vomerine teeth on short oval elevations at

45° to midline between choanae. Tongue
broadly oval. Fingers long and slender, un-
webbed with well developed fringes. In orcter

of length 3 > 1 > 4 > 2 (Fig. 9A). Ter-

minal discs poorly developed and not extend-

ing laterally beyond fringes. Subarticular and
palmar tubercles prominent. Supernumerary
tubercles on metacarpals not well developed.

Hind limbs long (TL/S-V 0.62). Toes in

order of length 4>3>5>2>1 (Fig.

9B). Webbing not reaching midpoint of penul-

timate phalanx on toe 5 and to subarticular

tubercle of antepenultimate phalanx on toe 4.

Subarticular tubercles prominent. Small oval

inner and rounded outer metatarsal tubercles.

Dorsum weakly tubercular; abdomen and back
of thighs finely granular; submandibular area

smooth. Moderately developed tarsal fold and
weakly developed supratympanic fold.

Colour in preservative: dorsum brownish
with darker brown mottling. Very poorly

developed indistinct lateral headstripe only
visible behind eye through tympanum to level

of forearm. Well developed cream mottled

patch at angle of jaw; edge of mouth sur-

rounded by white variegations with dark pig-

ment granules. Hind portion of thighs reticu-

lated brown on grey, ventral surface dis-

coloured brown.

Material examined: Two syntypes: RMNH 1888,

Rockhampton, Qld; AMNH 23582, Bowen, Qld
and 184 additional specimens.

Queensland: SAM R19562-70, Fossilbrook Ck;
SAM Rl 9559-61, N of Maryborough; SAM
R 1 9557, Cape Hillsborough; SAM R19556,
Mourangee Stn; SAM R121 18-23, Leggitts

Lagoon nr Cooktown; SAM Rl 1033-4, Cooktown;
QPN N32440-1, Coen; QPN N32341, 32347,
Coen Airport; QPN N32494, Silver Plains

Hstd; SAM R19571 (16) Eight Mile Ck flood-

plain, Conjuboy Stn; QM J27 188-9, approx. 50
km S Winton; QM J27631, .132522, .132524,

J32526, Alice R., 7 km S, 23 km W Townsville;

QM J27688, J32536-8, J32540-2, Black R., "1 km
D, 3 km E Yabulu; QM J35768, Ferguson Quarry
'via' Maryborough; QM J35770. Burgowan
Minesite No. 13, E of Howard; QM J35771,

Ferguson, 6 km N Maryborough; UAZ A237,
Mourangee Stn, Eudungalba; UAZ A527
McIIwraith Ra.; UAZ A528, N of Maryborough;
QM J41012, Lakefield N.P., at Lakefield Hst;

QM 141011. Coen Airport.

Northern Territory: SAM R23285-300, SAM
R23343-52, SAM R23312-25, R23352, R23284,
Jabiru Airstrip; SAM R23303-10, Ja Ja Borrow
Pit at Pan Continental Camp entrance; SAM
R23327-9, McArthur R. on Bridge to McArthur
River Stn; SAM R23302, Cannon Hill; SAM
R23301, Surprise Ck, 40 km N McArthur R. Stn;

SAM R9835, Berry Springs; SAM R9105 145 km
N Mainoru; SAM R23283, 50 m N Retention
Pond No. 2 Djalkmarra Ck; SAM R23338-42,
Katherine R., 7 km W Katherine Gorge N.P.,

SAM R23326, 14 km N Katherine; SAM R23330-
3, 13 km N Katherine; SAM R23311, 6.4 km N
Katherine; SAM R23334-7, 4 km N Katherine;

UAZ A616, 100 m E Jim Jim turnoff, Arnhem
Highway; UAZ A617, Jabiru Airstrip; UAZ A618,
Jabiru East turnoff, Arnhem Highway; NTM
R 10093-7, 4 km N Katherine.

Western Australia: UAZ A241-2, A529, Mitchell

Plateau; UAZ A530, Parry Ck/Kununurra Rd;
WAM R81873-83, Granite Ck, 16 km NE Lake
Argyle Village; WAM R81884-88, Kununurra;
WAM R8 1890-99, Mitchell Plateau; WAM
R81889, Mitchell Plateau campsite; WAM
R8 1 901-2, Ivanhoe Crossing; WAM R8 1 900,
Hidden Valley, Kununurra; KU 192460-4, Mitchell
Plateau; KU 192465, Four Mile Creek, 32 km
ESE Kununurra.

Variation

Small frog (males 24-33 mm, females 30-
37 mm S-V). Head longer than broad (HL/
HW 1.26±0.062, 1.11-1.40). Head length

l/l-k snout to vent length (HL/S-V 0.39±
0.017, 0.34-0.43). Hind limbs long (TL/S-V
0.59±0.044, 0.5 1 -0.68 ) . E-N/ IN highly

variable (0.91 ±0.098, 0.73-1.21).
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The syntype is discoloured and soft, Freshly-

preserved specimens differ from it in The pre

sence of supernumerary tubercles on all meta-

carpals, and in having coarsely to poorly

tuberculjr uiey dot sum mottled with black

and brown patents. The lalcral headslripe is

always poorly developed, sometimes evident

anteriorly to the eye and nostrils and through
and above the tympanum posteriorly The
ventral surface is pale cream, Back of thighs

darkly pigmented with small patches of pale

ground colour (Fig 4).

Osteology

Skull relatively fragile with moderately
ossified ucurocranium. Sphenethmoid mode-
rately ossified extending hetween nasals for

about i of their length dorsally; vcntrally

sphenethmoid not extending between pre-

vomers. Nasals not overlying sphenethmoid
Proolit and exoccipital fused. Exoccipital riot

fused dorsomcdially or venUomedially. Crista

parotiL.i moderately well developed, short and
locky, not articulating laterally with poorly

expanded otic ramus of squamosal (Fig. 10A).
Frontoparietal fontanels extensive, rectangular

extending anteriorly for about I orbit. Pos-

terior margin of i'ontanellc not delineated be-

cause of lack of medial ossification of exocci-

pital. Orbital edges of frontoparietal straight.

Nasals moderately large. Maxillary process

of nasals moderately sharp, not articulating

with well developed prcorbital process of pars

lacuds of maxillary. Palatines moderately

tang, broad laterally, slender and acuminate
medially, overlying sphenethmoid. Parasphe-

noid rubii\t; broad cultriform process reaching

almost to level of palatines; alae long, mode-
rately broad, just overlapped by medial arm
of pterygoid.

Pterygoid moderately well developed with

anterior arm making short contact with palatal

shell of maxillary (Fig, 1013), No pterygoid

process. Medial arm of pterygoid moderately

long, not in bony contact with proottc region.

Qnadratojugal slender and fully articulated

Squamosal moderately robust. Otic ramus
slightly longer than zygomatic ramus. Maxillary

and premaxillary dentate. Prcorbital process

o( moderately shallow pars facialis of maxillary

well developed. Alary processes of premaxil

lanes elongate laterally and curved posteriorly.

Palatine processes of prcmaxillaries well

developed, not abutting medially, Prevomers
reduced slightly anlcromcdialty; not articulat-

ing or overlapping sphenethmoid, Dentigerous

processes short, horizontally oriented. Bony
col ume I hi present.

Pectoral girdle arciferal, moderately robust

Omostermmt and xiphistcrnum present. Clavi-

cles slender and abutting medially. Coraeoids

moderately separated. Scapula bicapitate,

slightly shorter than clavicle, Suprascapula

about 2/3 oss i lied.

flight prococlous nonimbricate presacral

vertebrae. Medial dorsal ossification incom

Fig. 10, A. Dorsal aiul B. ventr;il v*i*W of afcllll 0l UtWW ntcnrti\ (UA/ AS:K,i
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pfcte on presacrals I, II and III. Relative widths

of transverse processes: III > II > IV =
sacrum > V > VI > VII > VII). Sacral

diapophyses moderately expanded, ilia ex-

tending anleriorly beyond expansion. Bicon-
dylar sacrococcygeal articulation. Well de-

veloped crest extending \ length of urostyle.

Phalangeal formula of hand 3,3,4,4; well

developed bony prepollex. Phalangeal formula

of foot 33-4,5.4; well developed bony pre-

hallux. Terminal phalanges claw shaped.

Variation

Ossification of the sphencthmoid varies be-

tween specimens—the foregoing description

applies to minimal ossification of the roofing

^aa!;

Fig 1 2. Monthparts of a larva, stage 37, of
f itoria nurrnis from Blcncoe \ alls. Old. Scale

bar - I mm.

lip. II. a* Dorsal and b, lateral views of embryo
at stage 20, and c, dorsal and d, lateral views
of larva at Mace 36 of Litoriu incrmis. Total
length of embryo 4.5 mm. body length 1.9 mm,
total length of larva 30.5 mm, body length 12.5

mm.

bones. In other specimens, the sphnetbmoid
is well ossified extending between and to the

anterior extremities of the nasals dorsally and
anteriorly to the vomerine leelh ventrally.

Variation also occurs in the degree of crenu-

larion of the medial edges of the fronto-

parietals and in Ihe length of the cultriform

process of the parasphenoid.

Breeding Biology

Call: Litoria incrmis usually colls from open
gravelly or sandy areas, often on steep slop-

ing hanks within 1-2 m of water. At Jabiiu,

males were heard calling between the middle

of November and the middle of March (Tyler

cl ul, 1983).

The short call is a staccato note with little

tuning: the long call is al least twice ihe dura-

tion of the short call (Table 1, Fig. 6'),

Early development* Described by Tyler ct al
(1983). The morphology of embryos at stage

20 and larvae at stage 36 is shown in Fig 1 1.

The eyes are more dorsally situated than in

larvae of other members of the complex. The
iiHHirhparts of a larvae at stage 37 are shown
in Pig. 12.

Distribution

Litotht incrmis is found across the north

of Australia from Mitchell Plateau in W.A.
to Cape York in Old and south to RocKhamp-
ton (Fig. 13). Syntypcs were collected at

Rockbampton and Bowen in Queensland.

The species is an open forest dweller and
tends to avoid thick grass, preferring open
areas of sparse, low vegetation. In Queensland
L. incrmis is sympatric with L. lutopalnutta
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v*-

Fig. 13. Distribution of Litoria inermis in Aus-
tralia. Open symbols are literature records and
closed symbols are specimens examined during

this study. Stars indicate type localities.

and at Jabiru in the Northern Territory with

both L. tornieri and L. pallida.

Comparison with other species

Litoria inermis can be distinguished from all

terrestrial congeners, except for members of

the L. aurea, L. freycineti and L. latopalmata

species groups, by the poorly expanded ter-

minal discs on its fingers and toes. It is dis-

tinguished from members of the L. aurea

species group by gross size and habitus and

from the L. freycineti group by its relatively

shorter hind limbs. From L. tornieri, L. lato-

palmata and L. pallida, L, inermis is distin-

guished by its tubercular dorsum, finely reticu-

lated thigh markings and poorly developed

canthal streak. The pulse repetition rates of

both long and short calls of L. inermis are

higher than those of the other species in this

group.

Litoria tornieri (Neiden)

FIGS 2, 4, 6, 7, 14-17

Peiodytes affinjs Gray, 1842, Zool. Misc. London
3:56

Hyla affinis: Boulenger 1882 p. 413

Hyla tornieri: Nieden 1923 (nomen substitutum

pro Peiodytes affinis) p. 228

Hyla latopalmata latopalmata: Copland 1957

(partim) p. 94

Litoria latopalmata: Tyler 1971 {partim) p. 353

Litoria tornieri: Cogger & Linder 1974 p. 71

Litoria affinis: Duellman 1977 p. 114

Definition: A small ground dwelling species

(males 28-36 mm, females 27-34 mm)
characterised by basal webbing between the

fingers, poorly developed terminal discs, first

finger longer than second, moderately short

hind limbs (TL/S-V 0.57±0.04, 0.49-0.68),

well developed lateral headstripe, continuous

stripe along outside edge of tibia, smooth
brown/ grey dorsum, reddish in breeding

season.

Description: Based on SAM R 18686 a male

specimen collected in a pool 800 m W of

Gulungul Creek Crossing, Arnhem Highway,

N.T. by G. A. Crook on l.ii.1979.

Head longer than broad (HL/HW 1.30);

head length more than 1/3 snout to vent length

(HL/S-V 0.4). Snout prominent, projecting

in profile; slightly rounded when viewed from
above and in profile. Nostrils more lateral

than superior, their distance from end of snout

2/3 that from eye. Distance between eye and
naris less than internarial span ( E-N/ IN
0.84). Canthus rostralis slightly defined and

curved, its nature accentuated by dark rostral

stripe. Eye relatively small and inconspicuous,

diameter about 1$ times eye to naris distance.

Tympanum completely visible, diameter 2/3

eye diameter (Fig. 15).

Vomerine teeth on short elevations between

choanae. Tongue broadly oval.

Fingers long and slender lacking lateral

fringes; in order of length 3 > 4 > 1 > 2

(Fig. 14). Basal webbing between fingers 2 and
3 and 3 and 4. Terminal discs poorly developed,

not extending laterally beyond the edges of

penultimate phalanx. Subarticular and palmar

B

.'

t.

I** A

Fig. 14. A. Palmar view of hand and B, plantar

view of foot of Litoria tornieri (SAM R19572J.
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\

Fig. 15, Litoria tornieri, in life (Jabiru, N.T. ).

tubercles prominent. Hind limbs moderately
long (TL/S-V 0.59). Toes in order of length

4>3>5>2>1 (Fig. 14). Webbing
reaching subarticular tubercle on penultimate

phalanx of toe 4. Subarticular tubercles pro-

minent. Small oval inner and tiny rounded
outer metatarsal tubercles.

Dorsum smooth, abdomen coarsely granular.

Submandibular area smooth and pigmented.

Moderately well developed tarsal fold on

proximal portion of tarsus. Poorly developed

supratympanic fold.

Colour in preservative, brownish grey with

conspicuous very dark headstripe; anteriorly

to nostril, headstripe extending diffusely to

tip of snout; between eye and nostril head-

stripe sharply delineated and interrupted by

pale preocular bar (Fig. 2) behind eye, stripe

extending above and through tympanum to

insertion of forearm; two dark patches pro-

minent in axillary region. Broad white stripe

from preocular bar to posterior extremity of

mandible.

Backs of thighs heavily pigmented by con-

tinuous dark bands separated by continuous

stripe and occasional patches of pale ground
colour (Fig. 4).

Continuous dark brown stripe along outside

edge of tibia and ventral surface of tarsus.

Prominent dark brown patch on wrist and

edge of forearm.

Well developed glandular nuptial pad on

thumb.

Material examined; Holotype. BMNH 1947.2.22.

73j Port EssingtOn, N.T., and 50 other, specimens.

Northern Teritory: SAM RI8653-73. Jabiru Air-

strip; SAM R 18687, R 16779. Katherine R., 7 km
W Katherine Gorge: SAM R9072, 5 km N
Mainoru; SAM R14775E.C. 16 km S Hooker;

SAM R18679. Cannon Hill; SAM R18682,

Birndu; SAM R18685, E Gulungul Ck; SAM
R 1 8683, Arnhem Highway nr Mudginberry

Fence; SAM R18684, Coonjimba Billabong; SAM
Rl 8680-1, Retention Pond No. 2, Djalkmarra

Ck; SAM R 1 9572, Buffalo Billabong, 9 km NW
Jabiru; AM R3207I-3, R32114-6, Port Essington;

SAM R 18676-7, 16 km S Woolner; SAM R 1 8678,

Berry Ck; UAZ A232, Batchelor, Finnis River;

UAZ A523-4, A610-2, Jabiru Airstrip; Western
Australia: WAM R57194, Pago Mission Ruins,

Mission Cove, Napier-Broome Bay; WAM
R50670-1, Drysdale R. N.P., 14

C
44'S, 126°56'E,

Variation

Small frog (males 27—34 mm, females 28-
36 mm). Head longer than broad (HL/HAV
1.23±0.12, 1.09-1.35). Head length 1/3-1
snout to vent length (HL/S-V 0.37±0.02,

0.31-0.42). Hind limbs short (TL/S-V 0.57

±0.04, 0.49-0.68). Anterior head region rela-

tively broad with variable E-N/IN (0.75±
0.10, 0.61-1.03).

As Indicated by these measurements, L.

tornieri exhibits limited variation in body form
and has the shortest hind limbs of all members
of the L. kitopalmata species group.

In colouration, L. tornieri is the least

variable member of the species group. Mottling

of the dorsal and dorsolateral surfaces has

not been observed, but in preservative the

colour tends to fade and varies from brownish

to grey. This variation is probably a reflection

of the breeding condition of the specimens as

sexually mature calling males tend to be a

distinct reddish-brown colour.

The uninterrupted, narrow, dark stripe on

the anterior edge of the tibia is consistently

present and is an excellent character distin-

guishing this species from sympatric members
of the L, Jatopalmata species group. However,

the dark pigment spots in the axilla are some-

times absent.

Osteology

Skull relatively fragile with moderately

ossified neurocranium. Sphenethmoid mode-
rately ossified extending between but not

anteriorly to nasals dorsally and just anteriorly

\o dentigerous processes of prcvomers ven-

trally. Nasals lying alongside not overlapping

sphenethmoid (Fig. 16A). Prootic and ex-

occipital fused. Exoccipital not ossified dorso-

or ventromedially. Crista parotica well de-

veloped, short and stocky. Otic ramus of

squamosal not articulating with distal extre-

mities. Frontoparietal fontanelle extensive,
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Fig. 16, A. Dorsal, and B, ventral views of skull of LUoria tornieri (UAZ A681).

reaching anteriorly to level of palatines, pos-

teriorly undelincated because of lack of medial

ossification of cxoccipiiaJ. Orbital edges of

frontoparietals straight.

Maxillary process of nasals moderately
sharp, not articulating with well developed

prcorbita! process of pars facialis of maxillary

Palatincs expanded distally, slender medially

overlying sphenethmoid. Parasphenoid slender;

cultriform process long, slender reaching be-

tween palatines; alae long, at right angles to

cultriform process and overlapped by medial

arm of pterygoid.

Pterygoid moderately robust, in moderately
long contact with moderately developed

pterygoid process of palatal shelf of maxillary,

Medial arm long, not in hony contact with
prootic region.

Quadratojugal slender, fully articulated.

Squamosal slender, otic ramus expanded and
slightly longer than acuminate zygomatic
ramus. Maxillary and premaxillary dentate.

Prenrhital process of moderately shallow pars

facialis of maxillary well developed. Alary
processes of premaxillaries elongate laterally-

curved posterolaterally. Palatal processes of

premaxillaries well developed, not abutting

medially. Prevomers slightly reduced medially
Dentigerous processes short, angled slightly to

midline. Bony columella present.

Pectoral girdle arciferal and moderately
robust. Omostemum and xiphisternum present.

Clavicles slender, equal in length to scapula

and abutting medially. Coracoids moderately
separated. Suprascapular about 2/3 ossified.

Eight precocious nonimbricate presacral

vertebrae. Medial dorsal ossification incom
plete on presacrals I, II, III and IV, Relative
widths of transverse processes 111 > IV > II

> sacrum > V > VI > VIII > VII. Sacral

diapophyses moderately expanded, ilia extend-
ing anteriorly beyond expansion, Bicondylar
sacrococcygeal articulation. Well developed
crest extending i length of utostylc.

Phalangeal formula of hand 3,3,4,4; well

developed bony prepollex Phalangeal formula
of foot 3. 3.4. 5,4, well developed bony pre-
hallux Terminal phalanges knobbed.

Variation

Well expanded otic ramus of squamosal lies

alongside crista parotica in some specimens.
Pterygoid process of palatal shelf of maxillary
absent to variously developed.

Breeding Biology

Call: Males call from cover either under leaves

or at the hase of grass tussocks within 3 m
of water. At Jabiru, N.T., males were heard
calling in early November and early March
(Tyler ct aL 1983) Calls are well tuned, with
most of the energy below 2000 Hz (Table 1,

Fig. 6).

Early development: Tyler et at. (1983)
describe eggs and larvae of this species.

Embryos at stage 20 and larvae at stage 33
are illustrated in Fig. 17.
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Pig; 17. ft. Dorsal and h. lateial views of embryo
at stage 20. t, dorsal and d, lateral views of

larva at stage 33, Of / JXOtHfl tom'tcii. Total

length of embryo 4.5 mm. body length 2.3 ffl(0i

total length of larva 283 mm, body length

1 1.0 mm.

Distribution

LUortu torttlsri has the most restricted dis-

tribution of the ground hylkl species (Fig, 7),

The type locality is Port Fssington on the

Coburg Peninsula in the Northern Territory

and the species is confined to the north ol the

Northern Territory and Western Australia. The
southernmost record is 16 km S of Hooker.

NT. Ihc species is an open forest dwellei

and is sympalric with /. inermis and T.. pallida

at Jahirii, NT.
Comparison with Otter species

f.tforia tntt\i?ri can he distinguished from all

terrestrial congeners, other than The L. mircu.

L. freycineti and L. laiopalmutu species groups,

by the unexpanded terminal discs on the

ringers and toes. From members of the L.

auna group it can be distinguished by their

gross size and habitus and from the /.. frey-

cineti group by relatively shorter hind limbs.

From L. pallida, L inermh and most specimens

of L, latopahnata, L. torm'eri can be distin-

guished by the presence of an uninterrupted

brown stripe on the outer side of the tibia.

From those specimens of L. latopalmata pos-

sessing such a stripe, L, toraieri can be dis-

tinguished by its less expanded discs (not

extending laterally beyond Ihc fringes of the

penultimate phalanx), its smaller BU& (males

27-34 mm, females 28-36 mm, compared with

males 29-39 mm, females 36-42 mm) and its

relatively shorter hind limbs (TL/S-V 0,51±
0.04 in L. (onneri. 0.64^0.03 in L. latopal-

ma/a). L. loruieri has longer short calls than

any other member of the group.

Liloria pallida sp. nov.

FIGS 2. 4. i\ 18-22

Liuma iatopalnmta Tyler !9fifc (partial) p. 719

Holotype: SAM R 1 9555. a male collected at

Guluneul Creek Crossing, Arnhem Highway,

NX. 12 39 S, 132 52 F., by G r A Crook on

10.xii.l978

Dt'iiaifiort: A small highly variable ground

dwelling species (female 31-37 mm. male 27-

34 mm) characterised by unwebbed fingers,

poorly expanded fingers discs, first finger con-

siderably longer lhan second; long hind limbs

(TL/S-V 0.62^0.04); well developed slnpc

on side o\ head, smooth or mottled dorsum,

sometimes faintly tubercular.

Drwiptinn of holotype: Head longer than

broad (HL/llVV 1.18); head length more than

one third snout to vent length (HI. S-V 0.3-8).

Snout prominent, projecting in profile (Fig.

2 ) and slightly rounded when viewed from

aboVO and in profile. Nostrils more lateial

than superior, distance from end of snout

; that from eye. Distance between eye

and naris equal to intetnarial span (E-N/IN
1.00). Canthus rostralis moderately well de-

lined and straight, its nature accentuated by

dark rostral stripe. Bye relatively small and

inconspicuous, diameter slightly greater than

eye to naris distance. Tympanum compI^'U
visible, diameter about i eye diameter (Fig.

IS).
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Fig. 18. Litoria pallida, in life (Jabiru, NT.)

Vomerine teeth on short oval elevations

between anterior edges of choanae. Tongue
broadly oval.

Fingers moderately long and slender lack-

ing lateral fringes (Fig. 19A); in order of

length 3 > 1 > 4 > 2. Fingers unwebbed.
Terminal discs poorly developed, not ex-

tending beyond lateral extremities of penul-

timate phalanx. Subarticular and palmai

tubercles prominent. Many supernumerary
tubercles present.

Hind limbs long (TL/S-V 0.62). Toes in

order of length 4>3>5>2>1 (Fig.

19B). Webbing reaches midpoint of penul-

timate phalanx on toe 5 and to level of sub-

articular tubercle at base of antepenultimate

phalanx of toe 4. Subarticular tubercles pro-

minent. Small oval inner and smaller rounded
outer metatarsal tubercles.

Dorsum smooth; abdomen, pectoral region

and undersurface of thighs coarsely granular;

submandibular area smooth. Well developed
proximal tarsal fold; moderately developed
supratympanic fold.

Colour in preservative: dorsum grey and
hind limbs brown with conspicuous very dark
stripe extending from nostril to eye, interrupted

i

B

: I

!

;

Fig. 19. A, Palmar and B, plantar view of hand
and foot of Litoria pallida (SAM R 19539).

by a white preocular bar. Posteriorly stripe

extends through and above tympanum, ter-

minating above insertion of forearm. Dis-
rupted dark spots extend halfway along flank.

White stripe extends from lower margin of

eye to insertion of forearm.
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t high markings dark, separated from ground
colour by pale yellow patch contiguous vvil r»

itivy.uliir ClOT?ft1 marr.m; dark m ;i t k i

n

trs com
nuMily disi opted and '.\iensivcly marked by

lightci marking* icf. Pig 4) Disrupted hrown
pakhev i

•• "i iu' $|0pg edge or * ib i a ;
plantai

s.irintt ot lattu* and loot uniformly brown.

ttrown. glandular, bilobed nuptial pad;

tliro.it moderately suffused with pigment

flimenxlam .W hohvxpe; S"—V 31.7 mm; Tl-

19.7 nun, 111 12.0 mm, HW 10.2 mm, E-N
3 i mm; in M mai; B V7 mm; t 19 rata

/ tyrnhtaf$ The specific- n.ime is derived from

the Lfttin pfltMut meaning, pate, ashen, iti

reference to (he piedorninant colour ol the

dorsum.

Variation

i fierc me 1 1 1 pumtjows

Northern Territory SAM Rli»SOT, 4 km W
R.i.dil Ck, UUTJjm ti. A. Crook. M. D.ivic^,

M I. Tyler tillnslraied). SAM R.L9549. '*<» km N
r.ltioll, t6.Xii r»M), M. Davids, A. A Martin

M I Ivlci. SAM K 19451 4. Johir u Airsltir-

7 v.i 1979. A Cumk; SAM R19455 7. Jabir..

Atratrfp J v. i'7S ( A, fiitok: SAM RtftUft,

R1M9I MM Jfl m VJ RcLeniiun Pond "No. 2.

Djatkmainn Ck* fUnoer Itanium 1 case. 5 Ki

IV7V U v v k SAM KHUS'iMS?, smi.lt pools,

inn m up h ,- . '
| Billahotic. c..\ii. Is»79.

- Miok SAM RIV463. K 1947-Cm Cannon
Hill l.vmMWi. M King: SAM R 1^164. soak

From we Nod? lahfru, 2fljcf.197& W, Davie-..

m j TvJtt sam kiwo. 4 km <V K;<r.'hi o,
Wl.*U47fti M. D.-oic.s M. J Tyler; SAM RI'Mra.-

'/, Mc Arthur River hi nice on ro;ul to McArtluo
K SI-- 3.4 r- 1979. i. A < rook, SAM RI9470 r,

Gnhifisul Swurnpi 150 m sr Qvdungitl Ck Crws
•tin, Atuhcrn Midway. Mi !JJ7i*, C. A. Crook,
SAM \<\yii" \ -son m W cinlumrul Ck Cross-

inc. Anthem Mljch i
"'. <.. A Crool

.

SAM Kl"-< t • nrmjfmhfl HitUhnntf, 2:*,x.l978,

Gi A < ...ot. SAM RI9507. lahin. Airstrip,

29.tf.l97B, M. Pave;, M. J. Iylcr; SAM RI95U-
I i nllyer Lagoon. Carpentaria Highway. 26. ix.

1977, O A. Croofc. W Zcidltr; SAM RI95I4-33,
i.l. W.khIs, r ]r >||,nT, 3.x. 1977, O A CtftOV
W. /,-idkr SAM ftl9540Via. liullnmii Bald
Sv.ii p)n6 R Klw;-...!... SAM RHK&4, |.1J km
N Mninom, 2Cvni. I9??7i R. FdwanK Fleming;
SAM KMJ77S, K19SUX 9, T* km S Hanker, 5.\i

i'>75. A. Rafritiian; AMNII IQ8333-4; Coonjimbn
Rillnhnrie. 23 x -1978. <.i. A, Crook: WAM R73573,
»;i Jii tn» luwpfi tt eati ftflct to Pftn : Jonllnefctwl

ppxile; 2.S.\i.l977, M. Davies. M. .1.. Tyler:

KfJlS^-.l-J, Ciintrpn Hill, 28 x ( . 1^77. M Daviev
M. 1 Ivki. AM R97ISV5, l.i Ja borrowpil nr IVir,

Conlirifiii.a Cnnjp, 'Xxi.vr/l, M Or.vl.iv M. I.

Jyln: VIM RKKlVK '>. Caitflafl Hill, 28 xr 1977.

M. Daviot M. J. Tyler; QM J392^6-8. Ja ffl

ifoiKi^vpil r»l t?nlrancc to Pan Continental Camp-
site, 2B.xi.M77. M Dav.cs. M, 1 Tyler, SAM
R19550 I, J;«i'Mii -\iiM.«p. m.r_Mi, M » appo,

M. rjaviok, M, 1 Tvler yolcared and stained);

SAM KN552. 100 m*L lim Jim mniofT. Anihem
Hiyhwny, yil^Ht. M. Cappo, M. Dasies, M J.

Tyler, O. F, Watson (defiled and stained 1; SAM
R195.M 4, roacfeiftfc pool, 800 m W, D«lUH«Ul
CrosMnp, Arnhem Highway. 1 ii.1^79, G A

Crook (cleared and stained)

Onccnslajid: SAM RI4774. R 195 10. 19 km N
Laura 2.1 v I M74. A. R. RohiiiMin; QM M10I1-6,
I4I0IIL locn Auport, (S.iii.1979, R. G. Atherton,

K R McDonald. QM 14101°, Lakcficld N. P.. nr

I ikciield Hntd, 25-ii. I9ST H t I yon, K K,

McDonald decorded); QM I4I0I7, Coen Air-

poti A.i.i.197y R. G \lhcrton. K. R. McDonald
(recorded).

Western Australia: SAM R 19535, Camlxdlin.
IS -i IV80. M. Davies. A. A, Martin, M. J. Tvler;
SAM R)95jU>-8 r 7S k..i E Broome. 17.11.1980,

M. Dav.ev A. A Marrin. M. .1 Tyler; WAM
R71574. HM5 km S Duncan Hiyhway/N Hiph-
wav .Icn, 5.ii.l978. A. A. Martin, M. I. Tylen
W h M (173577. Hidden Vofley. Knnunuira.
ULI-97A, M. DiOVtes, A A. Martin, M. I, Tyler,
WAM R73575. Camhallin, \X ,11,1980, M, Davies.

\ A. Mnrcin, M. J. Tyldri WAM R73576. 175

km H Broome. W.ilW), M Dav.cN A. A.

Marhn. M. .1. Tyler.

Adult males measure 27-34 mm and fe-

males 31 37 mm. Hind limb lengrh is variable,

hut usually moderately lung 0.62^0.U4, 0.53-

0.72); head length is always longer than

heiti uidth n.29-t-0.06
t 1 17 1.42) and the

head Icnulh is always greater than one third

of the snout to vent length 1 HL/S-V 0.3 (J t

0.02, 0.3A-0.42 ). Hye to nans distance to inter,

narial span ratio highly variable (E-N /IN
IMr9±DJ.Q, O.68-I.12) but usually less than I.

Variation occurs in dorsal colouration and
ttwlure. Tn some specimens dorsum grey/

brown with hrown mottling* (Pig; IS), m
.if!i.:rs, di'isoio and dorsal sin face of thighs

grey. Disrupted dark markings along edge of

tibia not always present, nor arc markings on
anterior surfaces of thighs. Mottling on back

can be conspicuous or patchy. In some spcei-

iiuiis dorsum weakly tubercular with tuhcrcles

aiiyned longitudinally along back. While stripe

below eye appears cream in some specimens

and well-developed variegations can be found

around lips.

Osteology

Skill' moderately well ossified; spheneth-

inoid well ossified vNtemlmg to anterior eX-
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Fig. 20. A, Dorsal and B, ventral view of skull of Litoria pallida i.SAM R10553)

trcmitie* of nasals dorsally and just anteriorly

lo dcntigerous processes of prevomers Ven-

t rally- Nasals overlying sphenethmoid along

their medial edges. Prootic and exoccipital

fused bul medial fusion absent in exoccipital.

Crista paroLica moderately well developed,

short and stocky, barely overlapped laterally

by moderately expanded otic ramus of the

-.quaniosal. Frontoparietal fontanelle exten-

sive, reaching anterior extremity of orbit (Fig.

20A>. Posterior margin undelmeated due to

lack of medial fusion of exoccipital Orbiial

edges of frontoparietals straight.

Nasals moderately large, widely separated

medially. Maxillary processes acuminate and
articulate with well developed prcorhital pro-

cess of pars facialis of maxillary. Palatines

expanded distally, very slender and acuminate
medially overlying sphenethmoid.

Purusphcnoid robust. Cultriform process
moderately broad, irregularly truncate and
reaching almost to level of palatines (Fig.

20B). Alac moderately long, at right angles to

cultriform process and barely overlapped by
medial arm of pterygoid. Pterygoid moderately
robust Anterior arm in moderately long con
tact with poorly developed pterygoid process

ot palatal shelf of maxillary. Medial arm
slightly expanded distally.

Quadra tojuga I slender and fully articulated

Squamosal moderately robust. Zygomatic
ramus slender and slightly shorter than
moderately expanded otic ramus of squamosal
Maxillary and premaxillary dentate. Palatme

processes of premaxillaties well developed, nol

abutting medially. Alary processes of pre-

niaxillaries elongate laterally, curved postero-

lateral^. Prevomers reduced slightly medially.

Dcntigerous processes short, horizontally

oriented. Bony columella present.

Pectoral girdle arciferal and moderately
robust. Omostcrnum and xiphisternum present.

Clavicles slender and abutting medially Cora-
cmds moderately separated. Scapula slightly

shelter than clavicles. Suprascapula about
2/3 ossified.

Fight precocious, nonimbneate, presacral

vertebrae. Medial, dorsal ossification incom-
plete on vertebrae J, IJ, III and IV, Relative

widths of transverse processes: III > IV >
II > sacTum > V > VI > VII > VIII. Sacral

diapophyses moderately expanded, ilia extend
anteriorly beyond the expansion. Sacrococ-

cygeal RtticqlatlOC bicondylar. Well-developed
crest extending for about J length of urostyle.

Phalangeal formula of hand 3,3.4.4 Well-
developed bony prepollcx. Phalangeal formula
of foot 3,3.4,5,4. Well -developed bonv pre-

hallux, Terminal phalanges claw shaped

Variation

Well -developed preorbital process of pars

facials ol maxillary not always articulating

wilh maxillary process of nasal. Distal expan-

sion of medial arm of pterygoid nol occurring

to same extent in all specimens. Degree of ossi-

fication of sphenethmoid varies and hence its

relationship with nasal and prevumcrs.
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Breeding Biology

Cult: Males call in open areas within 1 m of

water. At Jabiru, NT., males were first heard

calling in early November, and last heard in

early March (Tyler et al. 1983).

This species shows the greatest differentiation

between long and short calls, with the former

having at least 10 limes the duration of tbe

latter (Table I, Fig- 6). There are complex

frequency shifts and multiple harmonic bands

in both calls, and a considerably more ex-

haustive analysis is required to fully elucidate

the rail structure.

Early development: Tyler et al (1983) have

described development in this species (as

k^*

» IL-. 21. .(, I .a I oral antf h, dorsal view of embryo
at Mage 20. and c. talent! and 0. dorsal vifew

of larva at stage 34, of litoria pallida. Total

length of emnivo 4.4 mm. body length 23 mm,
total length of larva 3(1 mm, hody length 10.5

mm,

>• •

i

A
•.,' -A

• •
i

vl
Fig. 22. Distribution of l.ttoria pallida in Aus-

tralia. Star indicates type locality.

"Litotia sp. nr latopalmata"). An embryo at

stage 20 and a larva at stage 34 are illustrated

in Fig. 21.

Distribution

Litoria pallida is confined to the north of

Australia from Broome in W,A. to Cape York
in Qld, above latitude 20° (Fig. 22). Like the

other ground hylid species it is an open forest

dweller and is sympatric with L, inarms on

Cape York and L. tornieri and L, inermis at

Jabiru, NT.

Comparison with other species

Litoria pallida can be distinguished from all

terrestrial congeners except the /.. aurea. L
freycineti and L. latopalmata species groups by

the uncxpanded discs on the lingers and toes.

It can be distinguished from members of the

L- aurea group by its size and habitus and
from the L. jreydneti group by its relatively

shorter hind limbs.

From L. tornied, L. pallida can be distin-

guished by the absence of a continuous stripe

along the outside edge of the tibia, and by its

relatively longer legs (TL/S-V 0,62±0.04 in

/.. pallida, 0.57^0.04 in L. tomivri) • It can be

distinguished from /.. latopalmata, the species

with which it has been confused, by its smaller

size (males 27-34 mm, females 31-37 mm
compared with 38-37 mm males and 36-42

mm females in L. latopalmata) and poorly ex-

panded discs which do not project beyond the

lateral edges of the penultimate phalanges of

lingers and toes. Litoria pallida can be dis-

tinguished from L. biennis by its well-

developed lateral headstripe. strongly marked
thighs and relatively smooth dorsum. As men-
tioned above, the call structure of /- pallida is

particularly distinctive.

Orhrr material ewttrintd: QM 127228, 12 mil..-

Creek on Norman' on- Ka rumba Rd. Qld; QM
J289I6. Norman C 'reek Rd lo Norman; QM
J3-U&9, along Glen risk Kd near Esk, Qld; SAM
tWIO, StrathKordon Hstd Qld, SAM R9720
lulward River Hstd QUI; SAM R966U. Edward
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River, Qld; SAM R4935 Mornington (gland;

SAM R8I74. R1S534, Mulliman Usui, NT.;
WAM R62KH9-A2S9S, upper teaches McKmlev
River. N.T.; SAM RJ9632-47, McArihur River

fcriit^e on road 10 McAt ihur Rivet Sin; SAM
R19622-31, Lake Woods, m Rlliott, NT. SAM
R 1^614-21. Collycr Lagoon (just off Carpentaria
Highway I, N.T.; SAM RIM55 68, COOffufa
Ctcek, 25 km N Adelaide Rivei . N t SAM
RY417. Milchcll River Mission, Qld; f?AM R%8«.
R9ft9 lJ, Harm River, N. Old: SAM R9KSV R9ft7ri.

R9S4I, Slrulhpordun llstd, Qld: SAM R9714
I dw.-tul Rive Sin, Qld: SAM R97IS, Uniu
River. QM: SAM K9K68, R985fc. Harm River/
Kennedy Rd, Old

Discussion

Many cryptic species have been described

amongst Ihose frogs exhibiting wide geographic
ranges across the north of Australia and down
the eastern seaboard. Since Moore\ (T9fil)

definitive work on Ihc frogs of New South
Wales. Liiotia bicolor (Ciray), Cyctorana tXUfr

traiis (Gray) and C. brevipes (Peters) have
been shown to consist of such cryplic species

paiis resulting in the resurrection or descrip-

tion of L. fallax (Peters), C novaehoUamlioe
Steindaehncr and C, tontfpes Tyler & Martin

Ground hylids of the Litoria fatopijlmata

species group have for a long tune been a
'
' nomie enigma; particularly because most

museum material is poorly preserved and con-
sists of subadult specimens. This Utter situa-

tion is the result jrf collections being made in

the dry season, when many northern areas are

accessible, For this reason, we have not in-

cluded some of the material examined by us
in Ihc type aeries but have indicated its

existence in the text.

The members of the L. latopalnuira species
group arc euremcty homogeneous in their

morphology, osteology, calls and develop-
mental history lnlraspeeific variation is

common in characters that arc usually mor-
phologically reliable such as rugosity of the

<i<-i-um, delineation of canthal stripes, tibial

markings, bask pattern, toe wchbint* (Moore
1961; Fr\ If 13, Copland 1955. Tyler 1968b)
and development of suoernutnerarv sub
articular tubercles. Osleologically the font

species are very conservative. Jntcrspecifir tlif

ferences arc slight and oUco ontogcueticullv

controlled, therefore being of tittle v;due.

The call structure is unusually complex
amone Australian frogs. Neither a typical call

sequence nor a typical call duration can be

dii.n..!, M-u-r . ,!k mc produced ut rer) Itfflfi

series of Iick Pur c&t&gDriza-
tiHi oi udf notes as long and «hr)rl rcpnwwnCs
only < firW Stop in describing the uohimi
rcpcrtoiie. Ii is prubaNc that dirTcrcot be-

havioural cotes arts starved by the Uiff rao( i oil

dements, O rn. ( v he. [fej inMarwe, tt|A| fcfclHl

calls have a territorial and long calls a court

ship function However the. w^verc limits'

of our gat* preclude fUttttef specutaii

From whai is tnnwn of trthci Itylid ml*

nailing systems, I| is prphaitli <b,i< pultt repe-

tition rate W a Key component indicating

•>l>ecics identity ( Utrtciobn. 1971)- Thu l

pattie eastern taxa, / tatopfltrtio
I

\ L.
ht,nws show clear dtffcieuces fn pulse repe-

tition rate of hoih long and thnrl calls, (I

the temperature Variation in our sample-. make--

definitive compans<<ns impossible, f faprwtth

also shows consistent difTeiences. Ftl pulse re-

petition rate from L, tormen and £ pulluht,

hut the pulse repetition mte n( the latter two
is more similar. However they are markedly
different in both number of pulses pet note

and note duration-

Larvae arc very similar and tvpieal of f\tB-

Indian Limrio iMattin & Wahwr 1971 \

lirotiii Ittermti falVac can be distinguished

frOCTl Lfep&C of /_.. pofltdtl and /. /,-o.n.a/ Hy the

dorsal rather than Ureral position of the i

ft'forta ptflUda and /. toniirrf rarvac are mi -

iltslinguishahlc until metamorphosis,

Failure to pjcngtilZC the taX0f\0Wfc com
plevity of this group has led to manv anomallex
m the literature Andcisson (1913) fiW i"-

siartee, teported Chtn ttltmh and tiyfa

rrffhiU Front! the Klihbehey Dfviafcm of Western
Australia The fotmcr speeimen is Tcadjlv
reft?t ruble to /. Intrfnfy .»s the (loscftpi

illustration provided are tde iffy Wopgplsdbfc
Thfi latter specimen ...him.' I.,;

| Jefttjj "e-.l i m
the written de«^criptioi. and nuv rspresant
either /. t&mteri m f poflMa* both il yu

occur in the a tea.

Tyler's (I^shi sn..i' of trap 0J lhe /.

tfW complex In northWeAcrn Australia

included representatives of all three ft trthe#i

species, as /, tatopaimMN However, Tyler
delmtaicd spcci wcv S Irom BOUtflSfJl at>U

cm rr,d Quecn-.tand and i« N.SAV Irom
all Llhei Specimens by OlC 'h'-.ee of dlluliutl

'•t disc*. Ihc more extensive we til mi/ and
development Dl %upernumetar> toberelCS on
ttte paliiutt and plHUtAT SUtfaCC of tf|0 hatuls

antt feet exhibited bj llw^fi Iptflmcn* These
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me the onlv non-fugiiwe cfaimcfer* ihai v.c

have fiiund reliable En our own analysis,

shuu-'iui, fKJiv'i referred 10 Anders i

specimens In Ms redefinition ot t, iarrtni':
| N

H* h mrrmr. | ami commented on the relatively

\h.iru*T oKa length compared with Queensland
specimens. Hfl considered this difference to he

trivial in vjl'w Of ihe wide geographic range

• >' the species Qtit studies have shown this

UnleuTiLv- to he exceedingly constant within

the northwestern Australian specimens

OJ' the 120 specimens measured from the

Northern Territory and northern Western
Australia unjy I

7
, had a Tf./S-V > 0.59 The

nciiii was &f57irfl,03 with a range of 51

0.67 flu Queensland specimens showed COU-
••jsiv-'iily longer hind limbs <TI S-V OM
004 [ft56 0.68 range! > (sec Fig 8)- Adams
cr iff could nol sepal ate- the populations elcc-

uophnrci ieally and we cannot separate the

calb. i-t the two populations Hence all speci-

mens are referred W /- au-rmh
Ciyvicr & Lindner (1974) remaned thai

ihe types of Litoria Intopalma tit and L tnennis

weic indistinguishable. These specimens are in

poor condition and distinguishing eharacicns-

[{i . have become blurred, although the synlype
i 'I /.. \ncnnis housed .it the Amenc/m Museum
o( Natural History and collected al Brnvcn ts

clearly identifiable as tbat specie*.

Since both specie* [ft -ympatrk at their

IjpC localities ,i\M] shirt ntOdelH usage of the

aau'tes / , latapalmata and L tnermis in re-

ferem-c to species lound in NSW, southern

Queensland and South Atwtndra causes no
fttiiOJi f Moore 1961

,
Cogger 1979, Barker

\: Drrgg I97x, Tytet 1977, 197«), it would
invaii' rwmenciaiurlal chaos tn question the

faJIdit] <>l the currc'Tii application of the names
/ Infftfmifnafci and L. itiermis.

V\< I ItirppohMM specif* grtnip definition

oi Ty|«r S D.ivics |197S) should he modified
hi the follow nip wnvs

Dorsum hi own grey or reddish, Uftuallv

bearing dgiewtvg rnc&Utar markings of fjlCTe

If any rCCOgDJRabtfi pattern.

Nasals well developed and separated Wjdch
medially Fttmtoparfctal tbnimvHIc extensive:

pthIu porfjtice well developed, short and
'"l-v: ntft ramus «>l tt)LMntosn1 slightly, e\-
||'!

I laJI) Iving alongside crista parotica:

d "ff M ft v MoaJt. T> R_. fVlfr. M I $
Kim:, M < fciietic ritffcrttfUibrion anu.nv \i

i ) fi.>;s of iKp i.if^K Mvlid.a, t'npi.ia ins

palatines expanded laterally, slender distallv;

prevorners reduced slightly medially, denti*

gcrous processes short; prcorbilal processes of

moderately shallow pars facialis of maxillary

well developed; palatine processes of premaxiU
laries well developed, not abutting medially;

alary processes of premaxillaries extended
laterally and inclined posterolateral^ . quadra-

tojugal fully articulated; otic ramus of squa-

mosal generally slightly longer than zygomatic
ramus; parasphenoid large, alae long and at

right angles to cultrit'orm process; maxillary

and premaxillary dentate; bony columella

p rescn I

Pectoral girdle arciferal and moderately
robust; slender clavicles abutting medially;

phalangeal formula of hand 3.3,4,4; well de
V< loped bony ptepollcx; phalangeal formula
ol foot 3,3,4,5 4 well developed bony pre-

hallnx; eight procoelons nonimbricate pre-

sacral vertebrae; ttorsal ossification on anterior

three vertebrae always incomplete; transverse

processes of presacral vertebrae long: sacral

dtapophyses moderately expanded; ilia extend-

ing anteriorly to expansion: well developed
urostyle crest extending 2/3 to -I length of

lirostvle; sacrococcygeal articulation bicon-

dylar,

0>/;/;;oA/V/on: hour species are included in

the eioup: Liiona latopainnna Giinther, L.

ificnais (Peters). L lormni (Nieclen) and
/ pallida sp uo\

Key to species m I itoria latopaimata species

gropp

1 Dorsum tubercular, lateral heudsiripe
pomly defined. Ihigh markings finelv

reticulated I tm-nms
Dorsum usually smooth, latettd headstripe
well defined, paniciilnrly before the eve
thigh markings strongly reticulated 2

?- Finger discs not extending laic ratty

beyond edge of penuitinuiie phalanx
Finger discs extending beyond edge of
penultim.Ue phalanx L Uxtipnknato

* Stripe along edge of tarsus interrupted

f . fhilh'ila

(Wipe along edge of tarsus tminternipied

/. fnrntrn
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